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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately control the 
degree of superheating of a bypass flow refrigerant while 
suppressing costs. 

SOLUTION: In an air-conditioner, degree-of- 
superheating control parts 33, 35, and 36 adjust the 
amount of constriction of a bypass-side automated 
expansion valve 11 so that a value (Te-Tbo) that is 
obtained by subtracting a refrigerant temperature Te 
being detected by a temperature sensor 31 at the 
entrance of an indoor heat exchanger (evaporator) 1 7 
from a refrigerant temperature Tbp at a bypass outlet 7c 
of a heat exchanger 7 for supercooling reaches a 
specific value of a on cooling. Therefore, a temperature 
sensor at an inlet 7b of the heat exchanger 7 for 
supercooling that has been required conventionally 
becomes unnecessary, thus accurately controlling the 
degree of superheating of the bypass flow refrigerant 
while reducing cost. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The main circuit which pours a refrigerant in order of a compressor (1), a condenser (3 
17), the heat exchanger for supercooling (7), the main electric expansion valve (16), and an 
evaporator (1 7 3), It branches from the above-mentioned main circuit between the above- 
mentioned condenser and the main electric expansion valve. A bypass side electric expansion 
valve (1 1), The mainstream refrigerant which is equipped with the refrigerant circuit which has 
the bypass circuit which joins the above-mentioned main circuit by the inlet side of a sink and 
the above-mentioned compressor (1) in a refrigerant in order of the above-mentioned heat 
exchanger for supercooling (7), and flows the above-mentioned main circuit. Heat exchange is 
performed between the bypass style refrigerants which flow the above-mentioned bypass circuit. 
Are the air conditioner which supercools the above-mentioned mainstream refrigerant, and it is 
based on the coolant temperature (Te, Tc) in the above-mentioned evaporator (17 3) inlet port 
(17a, 3b), and the coolant temperature (Tbo) in the outlet (7c) of the above-mentioned heat 
exchanger for supercooling (7). The air conditioner characterized by having adjusted the amount 
of drawing of the above-mentioned bypass side electric expansion valve (11), and having the 
degree-of-superheat control section (33, 35, 36) which makes the degree of superheat of the 
bypass side outlet (7c) of the above-mentioned heat exchanger for supercooling (7) a target 
degree of superheat. 

[Claim 2] In an air conditioner according to claim 1 the above-mentioned degree-of^superheat 
control section (33, 35, 36) So that the temperature gradient (Tbo-Te, Tbo-Tc) which subtracted 
the coolant temperature (Te. Tc) in the above-mentioned evaporator inlet port (17a. 3b) from 
the coolant temperature (Tbo) in the outlet (7c) of the above-mentioned heat exchanger for 
supercooling (7) may become predetermined desired value (alpha, beta) The air conditioner 
characterized by adjusting the amount of drawing of the above-mentioned bypass side electric 
expansion valve (11). 

[Claim 3] In an air conditioner according to claim 1 the above-mentioned degree-of-superheat 
control section (33, 35, 36) So that the value (Te+alpha, Tc+beta) which added constant value 
(alpha, beta) to the coolant temperature (Te, Tc) in the above-mentioned evaporator inlet port 
(1 7a, 3b) may become a coolant temperature (Tbo) in the outlet (7c) of the above-mentioned 
heat exchanger for supercooling (7) The air conditioner characterized by adjusting the amount of 
drawing of the above-mentioned bypass side electric expansion valve (11). 

[Claim 4] In claim 1 thru/or the air conditioner of any one publication of three at the time of air 
conditioning While pouring the refrigerant from an outdoor heat exchanger (3) to the heat 
exchanger for supercooling (7), the main electric expansion valve (16), and indoor heat exchanger 
(17), one by one at the time of heating The air conditioner characterized by having the check 
valve bridge rectifier circuit (5) which pours the refrigerant from indoor heat exchanger (17) one 
by one to the heat exchanger for supercooling (7), the main electric expansion valve (16), and an 
outdoor heat exchanger (3). 
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[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an air conditioner. It is related with the air 
conditioner equipped with the refrigerant circuit which performs heat exchange between a 
mainstream refrigerant and a bypass style refrigerant and supercools a mainstream refrigerant in 
more detail. 
[0002] 

[Description of the Prior Art] As shown in drawing 5 , as a refrigerant circuit 301 of this kind of 
air conditioner The main circuit 306 which has a compressor 302. a condenser 303, the double 
pipe exchanger 310 for supercooling, the main electric expansion valve 304, an evaporator 305, 
the 4 way change-over valve 309, and an accumulator 308 in this order. It branches from a main 
circuit 306 at the branch point 341 between the above-mentioned condenser 303 and the heat 
exchanger 310 for supercooling. It passes along the bypass electric expansion valve 312 and the 
heat exchanger 310 for supercooling, and the thing including the bypass circuit (a broken line 
shows) 313 which joins a main circuit 306 in the juncture 342 near the inlet port of the above- 
mentioned accumulator 308 is known. 

[0003] The refrigerant breathed out from the compressor 302 is condensed by the condenser 
(for example, heat is radiated to outdoor air) 303, and separates to the mainstream refrigerant 
which flows a main circuit 306 at a junction 341, and the bypass style refrigerant which flows the 
bypass circuit 313. In the heat exchanger 310 for supercooling, after this mainstream refrigerant 
is supercooled by heat exchange with the above-mentioned bypass style refrigerant after bypass 
electric expansion valve 312 passage, it is decompressed by the main electric expansion valve 
304. And a mainstream refrigerant evaporates with an evaporator (for example, it carries out 
endoergic from indoor air) 305, and is absorbed by the compressor 302 through the accumulator 
308 which performs the 4 way change— over valve 309 and vapor liquid separation. On the other 
hand, after a bypass style refrigerant passes the above-mentioned bypass electric expansion 
valve 312 and is decompressed, it evaporates by heat exchange with a mainstream refrigerant in 
the heat exchanger 310 for supercooling. Then, a bypass style refrigerant joins a mainstream 
refrigerant in the juncture 342 near the inlet port of an accumulator 308. 
[0004] Thus, by supercooling a mainstream refrigerant by the heat exchanger 310 for 
supercooling, the refrigerating effect by the mainstream refrigerant can be increased as 
compared with the case where supercooling is not performed. The flow rate of a mainstream 
refrigerant and a bypass style refrigerant is adjusted by changing the amount of drawing of the 
main electric expansion valve 304. 

[0005] At the time of operation, the temperature sensor 332 of the outlet of a condenser 303 
detects the outlet temperature Tc of a condenser 303, and the temperature sensor 333 of the 
inlet port of an evaporator 305 detects the inlet temperature Te of an evaporator 305. And 
target temperature Td(target) =f (Te, Tc) of a compressor outlet is set up as a function f of the 
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outlet temperature Tc of a condenser 303, and the inlet temperature Te of an evaporator 305. 
On the other hand, the temperature sensor 331 of the outlet (discharge tube) of a compressor 
302 detects the actual discharge-tube temperature Td. And the difference (Td-Td (target)) of 
the actual discharge-tube temperature Td and the target temperature Td (target) is computed, 
and the amount of drawing of the main electric expansion valve 304 is adjusted so that this 
difference (Td~Td (target)) may serve as zero. With this, the temperature sensor 335 of the 
bypass side outlet of the heat exchanger 310 for supercooling detects the bypass side outlet 
temperature Tbo, and the temperature sensor 334 of the bypass side entrance of the heat 
exchanger 310 for supercooling detects the bypass side entrance temperature (temperature of 
the bypass style refrigerant passing through this bypass side entrance) Tbi. And the difference 
(Tbo-Tbi) of the bypass side outlet temperature Tbo and the bypass side entrance temperature 
Tbi is computed, and the bypass electric expansion valve 312 is controlled so that this difference 
(Tbo-Tbi) becomes predetermined desired value. 

[0006] The degree of superheat of the bypass style refrigerant which passes along the bypass 
side outlet of the degree of superheat of the mainstream refrigerant passing through the outlet 
of an evaporator 305 and the heat exchanger 310 for supercooling by this is exactly controllable. 
Therefore, the advantage which performs supercooling can fully be employed efficiently and high 
refrigerating capacity can be maintained irrespective of a service condition. 
[0007] As shown in drawing 4 as one example, the above-mentioned temperature gradient (Tbo- 
Tbi) becomes so large that the opening of the main electric expansion valve 304 is large, and 
becomes so small that the opening of the bypass electric expansion valve 312 is large. And the 
engine-performance peak point PI has a temperature gradient (Tbo-Tbi) in the point on the 
curve which is about 3 degrees C. Moreover, the field R1 where capacity and COP become 99% 
or more of the engine-performance peak point PI turns into an ellipse field which includes the 
engine-performance peak point PI . The temperature gradient (Tbo-Tbi) continues and exists in 
the 15-degree 0 curve from the curve which is 3 degrees 0, and this ellipse field R1 has 
extended in the direction which opens the side Rika main electric expansion valve 304 in which a 
3 degrees C - 1 5 degrees C curvilinear group begins to spread, and the bypass electric 
expansion valve 312. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned conventional 
example, since temperature sensors 334 and 335 are needed for the bypass side entrance and 
outlet of the heat exchanger 310 for supercooling, there is a problem of becoming a cost rise. 
[0009] Then, the purpose of this invention is to offer the air conditioner which can control the 
degree of superheat of a bypass style refrigerant exactly, holding down cost. 
[0010] 

[Means for Solving the Problem] As the artificer of this invention etc. showed drawing 2 R> 2, 
the curve from which the difference (Tbo-Te) of the bypass side outlet temperature Tbo and the 
evaporator inlet temperature Te becomes 3 degrees C, 4 degrees 0, 6 degrees 0, 8 degrees C, 
10 degrees 0, and 15 degrees 0 discovered that it was close to the curve from which the 
above-mentioned temperature gradient (Tbo-Tbi) becomes 3 degrees 0, 4 degrees 0, 6 degrees 
C, 8 degrees O, 10 degrees 0 and 15 degrees 0, respectively. The curvilinear group of drawing 4 
approached the curvilinear group of drawing 2 , and the above-mentioned temperature gradient 
found out that both the curvilinear group carried out abbreviation coincidence above 8 degrees 
C, so that the above-mentioned temperature gradient (Tbo-Tbi) became larger than 3 degrees 0 
especially. From this, based on the coolant temperature Te in an evaporator inlet port, and the 
coolant temperature Tbo in the outlet of the heat exchanger for supercooling, the artificer etc. 
thought that it became abbreviation equivalence to adjust the amount of drawing of a bypass 
side electric expansion valve adjusting the amount of drawing of a bypass side electric expansion 
valve based on the coolant temperature Tbi in the inlet port of the heat exchanger for 
supercooling, and the coolant temperature Tbo in the outlet of the heat exchanger for 
supercooling, and created this invention. 

[001 1] Namely, the air conditioner of invention of this claim 1 The main circuit which pours a 
refrigerant in order of a compressor, a condenser, the heat exchanger for supercooling, the main 
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electric expansion valve, and an evaporator, It branches from the above-mentioned main circuit 
between the above-mentioned condenser and the main electric expansion valve. A bypass side 
electric expansion valve, The mainstream refrigerant which is equipped with the refrigerant 
circuit which has the bypass circuit which joins the above-mentioned main circuit by the inlet 
side of a sink and the above-mentioned compressor in a refrigerant in order of the above- 
mentioned heat exchanger for supercooling, and flows the above-mentioned main circuit, Heat 
exchange is performed between the bypass style refrigerants which flow the above-mentioned 
bypass circuit. Are the air conditioner which supercools the above-mentioned mainstream 
refrigerant, and the amount of drawing of the above-mentioned bypass side electric expansion 
valve is adjusted based on the coolant temperature in the above-mentioned evaporator inlet 
port, and the coolant temperature in the outlet of the above-mentioned heat exchanger for 
supercooling. It is characterized by having the degree-of^superheat control section which makes 
the degree of superheat of the bypass side outlet of the above-mentioned heat exchanger for 
supercooling a target degree of superheat. 

[0012] In invention of this claim 1, based on the coolant temperature in an evaporator inlet port, 
and the coolant temperature in the outlet of the heat exchanger for supercooling, a degree-of- 
superheat control section adjusts the amount of drawing of a bypass side electric expansion 
valve, and makes the degree of superheat of the bypass side outlet of the heat exchanger for 
supercooling a target degree of superheat. Therefore, according to this invention, there is no 
need of installing a temperature sensor in the Inlet port of the heat exchanger for supercooling, a 
temperature sensor is formed in the outlet of the heat exchanger for supercooling, and the 
coolant temperature in an evaporator inlet port can divert and detect the temperature sensor 
used for detection of the various operational status of an air conditioner, and control. Therefore, 
according to invention of claim 1, the degree of superheat of a bypass style refrigerant is exactly 
controllable, holding down cost, since the temperature sensor in the inlet port of the heat 
exchanger for supercooling which was the need conventionally becomes unnecessary. 
[0013] Moreover, as for invention of claim 2. the temperature gradient (Tbo-Te) to which the 
above-mentioned degree-of-superheat control means subtracted the coolant temperature Te in 
the above-mentioned evaporator inlet port from the coolant temperature Tbo in the outlet of the 
above-mentioned heat exchanger for supercooling in the air conditioner according to claim 1 is 
characterized by adjusting the amount of drawing of the above-mentioned bypass side electric 
expansion valve so that it may become predetermined desired value. 

[0014] In invention of this claim 2, a degree-of-superheat control means acOusts the amount of 
drawing of a bypass side electric expansion valve, and makes a temperature gradient (Tbo-Te) 
predetermined desired value, as mentioned above, capacity and COP — the relation between 
99% or more of field of a peak point, and a temperature gradient (Tbo-Te) — capacity and COP 
— the relation between 99% or more of field of a peak point, and a temperature gradient (Tbo- 
Tbi), and abbreviation — it is equal. 

[0015] Therefore, according to invention of this claim 2, the degree of superheat of a bypass 
style refrigerant is exactly controllable by adopting a temperature gradient (Tbo-Te) as the 
criteria which set up the amount of drawing of a bypass side electric expansion valve as usual, 
suppressing a cost rise without installing a temperature sensor in the inlet port of the heat 
exchanger for supercooling. 

[0016] Moreover, as for invention of claim 3, the value to which the above-mentioned degree-of- 
superheat control means added constant value to the coolant temperature in the above- 
mentioned evaporator inlet port in the air conditioner according to claim 1 is characterized by 
adjusting the amount of drawing of the above-mentioned bypass side electric expansion valve so 
that it may become a coolant temperature in the outlet of the above-mentioned heat exchanger 
for supercooling. 

[0017] In invention of this claim 3, a degree-of-superheat control means adjusts the amount of 
drawing of a bypass side electric expansion valve, and makes the coolant temperature in the 
outlet of the heat exchanger for supercooling the value which added constant value to the 
coolant temperature in an evaporator inlet port. Thereby, capacity and COP are brought close to 
an engine-performance peak point, and improvement in capacity and COP can be aimed at. 
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[0018] Moreover, in invention of claim 4, in claim 1 thru/or the air conditioner of any one 
publication of three, while pouring the refrigerant from an outdoor heat exchanger one by one to 
the heat exchanger for supercooling, the main electric expansion valve, and indoor heat 
exchanger at the time of air conditioning, it is characterized by having the check valve bridge 
rectifier circuit which pours the refrigerant from indoor heat exchanger one by one to the heat 
exchanger for supercooling, the main electric expansion valve, and an outdoor heat exchanger at 
the time of heating. 

[001 9] In invention of this claim 4, the refrigerant from an outdoor heat exchanger is poured by 
the above-mentioned rectifier circuit in order of the heat exchanger for supercooling, the main 
electric expansion valve, and indoor heat exchanger at the time of air conditioning. On the other 
hand, at the time of heating, the above-mentioned rectifier circuit pours the refrigerant from 
indoor heat exchanger in order of the heat exchanger for supercooling, the main electric 
expansion valve, and an outdoor heat exchanger. Therefore, according to invention of this claim 
4, in both air conditioning and heating, the heat exchanger for supercooling is used and 
improvement in capacity and COP can be aimed at. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains 
this invention to a detail. 

[0021] The circuit of the gestalt of operation of the air conditioner of this invention is shown in 
drawing 1 . This operation gestalt has the check valve bridge 5 connected to shunt 3b of a 
compressor 1. 4 way selector valve 2 connected to the discharge side of this compressor 1, the 
outdoor heat exchanger 3 by which header 3a was connected to opening 2a of this 4 way 
selector valve 2, and this outdoor heat exchanger 3. This check valve bridge 5 consists of four 
check valves 21, 22, 23, and 24 by which closed-loop connection was made. 
[0022] Via a receiver 6, terminal 5a of this check valve bridge 5 makes a U-turn, after 
penetrating the inside of an outdoor heat exchanger 3, it penetrates an outdoor heat exchanger 
3 again, and Is connected to mainstream side entrance 7a of the supercooling heat exchanger 7 
by the detour piping 4. It is for carrying out the seal (seal) of the refrigerant in front of the 
supercooling heat exchanger 7 to pass a receiver 6 and an outdoor heat exchanger 3 in front of 
the supercooling heat exchanger 7 as the detour piping 4 is also about a refrigerant. 
[0023] And the branch line 10 which branches before the above-mentioned mainstream side 
entrance 7a is connected to the piping 8 which connects terminal 5a of the above-mentioned 
check valve bridge 5 to mainstream side entrance 7a of the supercooling heat exchanger 7. This 
branch line 1 0 is connected to bypass side entrance 7b of the supercooling heat exchanger 7 via 
the bypass side electric expansion valve 1 1 . Moreover, bypass side outlet 7c of this supercooling 
heat exchanger 7 is piping 1 3, and is connected to the inlet side of a compressor 1 via the 
accumulator 1 2. Piping 1 5 is connected to this piping 1 3 before the above-mentioned 
accumulator 1 2, and this piping 1 5 is connected to opening 2b of 4 way selector valve 2. 
[0024] On the other hand, 7d of mainstream side outlets of the above-mentioned supercooling 
heat exchanger 7 is connected to the Maine electric expansion valve 16, and this Maine electric 
expansion valve 16 is connected to terminal 5b of the check valve bridge 5. And terminal 5c of 
this check valve bridge 5 is connected to shunt 1 7a of indoor heat exchanger 1 7. Header 1 7b of 
this indoor heat exchanger 17 is connected to opening 2c of 4 way selector valve 2. 
[0025] Moreover, as for this air conditioner, the temperature sensor 31 is attached in shunt 17a 
of indoor heat exchanger 17. Moreover, the temperature sensor 32 is attached in shunt 3b of an 
outdoor heat exchanger 3. The signal from temperature sensors 31 and 32 is sent to operation 
part 33. This operation part 33 outputs the value (Te+alpha) which added the predetermined 
temperature alpha to the temperature Te which the temperature sensor 31 detected to the 2nd 
comparator 35 as desired value Tboo of the coolant temperature Tbo in bypass side outlet 7c of 
the supercooling heat exchanger 7. This 2nd comparator 35 compares the temperature Tbo and 
desired value Tboo which the signal sent from the temperature sensor 33 attached in bypass 
side outlet 7c of the supercooling heat exchanger 7 expresses, and sends out the signal showing 
the opening of the bypass electric expansion valve 1 1 from which the measurement temperature 
Tbo becomes desired value Tboo to the 2nd control unit 36. This 2nd control unit 36 adjusts the 
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opening of the bypass side electric expansion valve 1 1 according to the signal showing the 
above-mentioned opening. 

[0026] Furthermore, from the signal showing the temperature Te from a temperature sensor 31, 
and the signal showing the temperature Tc from a temperature sensor 32, the above-mentioned 
operation part 33 calculates the desired value Tdo of the discharge-tube temperature Td of a 
compressor 1. and outputs it to the 1st comparator 41. This 1st comparator 41 receives the 
signal showing the discharge-tube temperature Td from the temperature sensor 42 attached in 
the discharge tube of a compressor 1, measures the above-mentioned desired value Tdo and the 
actual discharge-tube temperature Td. and outputs this compared result to the 1 st control unit 
43. Based on the above-mentioned comparison result, this 1 st control unit 43 adjusts the 
opening of the Maine electric expansion valve 16 so that the discharge-tube temperature Td 
may become desired value Tdo. 

[0027] The air conditioner of the above-mentioned configuration performs air conditioning 
operation, while 4 way selector valve 2 is making the continuous-line path shown in drawing 1 
open for free passage. In this air conditioning operation, the refrigerant which the compressor 1 
breathed out is sent out to an outdoor heat exchanger 3, and is condensed by this outdoor heat 
exchanger 3. This condensed refrigerant passes along the check valve 21 of the check valve 
bridge 5, passes a receiver 6 and an outdoor heat exchanger 3. passes along piping 8, and flows 
into mainstream side entrance 7a of the supercooling heat exchanger 7. The mainstream 
refrigerant which flowed into this supercooling heat exchanger 7 branches from the mainstream 
by the branch line 10, and heat exchange of it is carried out to the refrigerant which expanded 
and got cold in the bypass side electric expansion valve 11, and it is cooled. Next, after this 
cooled mainstream refrigerant expands and gets cold in the Maine electric expansion valve 1 6, it 
passes along the check valve 23 of the check valve bridge 5, and flows into indoor heat 
exchanger 1 7. The refrigerant which flowed into this indoor heat exchanger 1 7 cools indoor air at 
the same time it evaporates, it passes along 4 way selector valve 2, joins in the style of [ of 
piping 13 ] a bypass refrigerant through piping 15, and flows into the inlet side of a compressor 1. 

[0028] On the other hand, while 4 way selector valve 2 is making the broken-line path shown in 
drawing 1 open for free passage, this air conditioner performs heating operation. In this heating 
operation, the refrigerant which the compressor 1 breathed out is sent out to indoor heat 
exchanger 17, is condensed by this indoor heat exchanger 17, and radiates heat indoors. This 
condensed refrigerant passes along the check valve 24 of the check valve bridge 5, passes a 
receiver 6 and an outdoor heat exchanger 3. passes along piping 8, and flows into mainstream 
side entrance 7a of the supercooling heat exchanger 7. Heat exchange of the mainstream 
refrigerant which flowed into this supercooling heat exchanger 7 is carried out to the refrigerant 
which branched from the mainstream by the branch line 10. and expanded by the bypass side 
electric expansion valve 11, and it is cooled. Next, after this cooled mainstream refrigerant 
expands and gets cold in the Maine electric expansion valve 1 6, it passes along the check valve 
22 of the check valve bridge 5, and flows into an outdoor heat exchanger 3. Endoergic [ of the 
refrigerant which flowed into this outdoor heat exchanger 3 ] is carried out, it evaporates, joins in 
the style of [ of piping 13 ] a bypass refrigerant through 4 way selector valve 2 and piping 15, 
and flows into the inlet side of a compressor 1 . 

[0029] Thus, according to this operation gestalt, also at the time of air conditioning, a refrigerant 
is poured in order of the supercooling heat exchanger 7 and the Maine electric expansion valve 
16 from the outdoor heat exchanger 3 or indoor heat exchanger 17 as a condenser as work of 
the check valve bridge 5 is also also at the time of heating, the supercooling heat exchanger 7 is 
used, and capacity and COP can be improved. 

[0030] Moreover, according to this operation gestalt, the value (Te+alpha) which added the 
predetermined temperature alpha to the temperature Te which the temperature sensor 31 
installed in the inlet port of the indoor heat exchanger 17 which works as an evaporator detected 
at the time of air conditioning was made into the desired value Tboo of the coolant temperature 
Tbo in bypass side outlet 7c of the supercooling heat exchanger 7. And the opening of the 
bypass side electric expansion valve 1 1 is adjusted so that the coolant temperature Tbo which 
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the temperature sensor 33 attached in bypass side outlet 7c of the supercooling heat exchanger 
7 detected may be made into this desired value Tboo. 

[0031] The value (Tc+beta) which added the predetermined temperature beta to the temperature 
Tc which the temperature sensor 32 installed in the inlet port of the outdoor heat exchanger 3 
which works as an evaporator detected on the other hand at the time of heating was made into 
the desired value Tboo of the coolant temperature Tb in bypass side outlet 7c of the 
supercooling heat exchanger 7. And the opening of the bypass side electric expansion valve 1 1 is 
adjusted so that the coolant temperature Tbo which the temperature sensor 33 attached in 
bypass side outlet 7c of the supercooling heat exchanger 7 detected may be made into this 
desired value Tboo. 

[0032] According to such supercooling control, holding down cost, since the temperature sensor 
of the inlet port of the heat exchanger 7 for supercooling which was the need conventionally 
becomes unnecessary, the degree of superheat of a bypass style refrigerant can be controlled 
exactly, and improvement in capacity and COP can be aimed at. 

[0033] Next, a refrigerant condition when the interunit piping 51 and 52 between indoor heat 
exchanger 1 7 and an outdoor heat exchanger 3 is long (20m) is shown in the Mollier chart of 
drawing 3 as a continuous line, and a refrigerant condition when the above-mentioned interunit 
piping 51 and 52 is short (5m) is shown in it with a broken line. The coolant temperature Tbo 
(5m) in bypass side outlet 7c in the case of 5m piping is high compared with the coolant 
temperature Tbo (20m) in bypass side outlet 7c in the case of 20m piping so that it may 
understand, if drawing 3 is referred to. And a coolant temperature Tbo (20m) is closer to the 
coolant temperature Te in the inlet port of indoor heat exchanger 1 7 than a coolant temperature 
Tbo (5m). 

[0034] Therefore, if interunit piping is changed into 20m piping in the condition that the desired 
value Tboo of a coolant temperature Tbo (5m) is set as (Te+alpha) in the refrigerant circuit of 
5m piping, a coolant temperature Tbo will fall. If another view is carried out and 5m piping will be 
changed into 20m piping, it will shift in the direction which the bypass electric expansion valve 1 1 
closes like the time of raising desired value Tboo in 5m piping. Consequently, it will shift in the 
direction which overheating by bypass side outlet 7c attaches, and the engine performance 
shown in drawing 2 and COP cannot deviate from 99% of field R1 of maximum easily. Because, as 
shown in drawing 2 , the temperature gradient to the direction where overheating is attached is 
from it being steep (the constant-temperature line being crowded). And there is almost no effect 
which gives it to expansion valve opening control at about 2 degrees C since the difference of a 
coolant temperature Tbo (5m) and a coolant temperature Tbo (20m) is comparatively small. In 
addition, it sets to an overheating side (that is, a temperature gradient (Tbo-Te) elevated- 
temperature side (for example. 4 degrees O) a little practically rather than the engine- 
performance peak point PI illustrated to drawing 2 . As shown in drawing 2 , even if a 
temperature gradient (Tbo-Te) becomes 8 degrees C and 10 degrees C. the degradation from 
the engine-performance peak point PI is small (less than 1%). 

[0035] In addition, although controlled by the gestalt of the above-mentioned implementation to 
set Tbo to =(Te+ predetermined value alpha) Tboo, you may control so that (Tbo-Te) becomes a 
predetermined value. 
[0036] 

[Effect of the Invention] As mentioned above, in the air conditioner of invention of this claim 1 , 
based on the coolant temperature in an evaporator inlet port, and the coolant temperature in the 
outlet of the heat exchanger for supercooling, a degree-of-superheat control section adjusts the 
amount of drawing of a bypass side electric expansion valve, and makes the degree of superheat 
of the bypass side outlet of the heat exchanger for supercooling a target degree of superheat so 
that clearly. Therefore, according to this invention, there is no need of installing a temperature 
sensor in the inlet port of the heat exchanger for supercooling, a temperature sensor is formed 
in the outlet of the heat exchanger for supercooling, and the coolant temperature in an 
evaporator inlet port can divert and detect the temperature sensor used for detection of the 
various operational status of an air conditioner, and control. Therefore, according to invention of 
claim 1 , the degree of superheat of a bypass style refrigerant is exactly controllable, holding 
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down cost, since the temperature sensor in the inlet port of the heat exchanger for supercooling 
which was the need conventionally becomes unnecessary. 

[0037] Moreover, in invention of claim 2, a degree-of-superheat control means adjusts the 
amount of drawing of a bypass side electric expansion valve, and makes a temperature gradient 
(Tbo-Te) predetermined desired value, as mentioned above, capacity and COP — the relation 
between 99% or more of field of a peak point, and a temperature gradient (Tbo-Te) — capacity 
and COP — the relation between 99% or more of field of a peak point, and a temperature 
gradient (Tbo-Tbi), and abbreviation — it is equal. Therefore, according to invention of this claim 
2. the degree of superheat of a bypass style refrigerant is exactly controllable by adopting a 
temperature gradient (Tbo-Te) as the criteria which set up the amount of drawing of a bypass 
side electric expansion valve as usual, suppressing a cost rise without installing a temperature 
sensor in the inlet port of the heat exchanger for supercooling. 

[0038] Moreover, in invention of claim 3, a degree-of-superheat control means adjusts the 
amount of drawing of a bypass side electric expansion valve, and makes the coolant temperature 
in the outlet of the heat exchanger for supercooling the value which added constant value to the 
coolant temperature in an evaporator inlet port. Thereby, capacity and COP are brought close to 
an engine-performance peak point, and improvement in capacity and COP can be aimed at. 
[0039] Moreover, in invention of claim 4. the refrigerant from an outdoor heat exchanger is 
poured by the check valve bridge rectifier circuit in order of the heat exchanger for supercooling, 
the main electric expansion valve, and indoor heat exchanger at the time of air conditioning. On 
the other hand, at the time of heating, the above-mentioned rectifier circuit pours the refrigerant 
from indoor heat exchanger in order of the heat exchanger for supercooling, the main electric 
expansion valve, and an outdoor heat exchanger. Therefore, according to invention of this claim 
4, in both air conditioning and heating, the heat exchanger for supercooling is used and 
improvement in capacity and COP can be aimed at. 



[Translation done.] 
♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not refiect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the gestalt of operation of the air 
conditioner of this invention. 

[Drawing 2] In the gestalt of the above-mentioned implementation, it is the property Fig. showing 
the relation between the opening of a Maine electric expansion valve and a bypass side electric 
expansion valve, and the degree of superheat (Tbo-Te) of a supercooling heat exchanger. 
[Drawing 3] It is a Mollier chart explaining actuation of the gestalt of the above-mentioned 
implementation. 

[Drawing 4] In the gestalt of the above-mentioned implementation, it is the property Fig, showing 
the relation between the opening of a Maine electric expansion valve and a bypass side electric 
expansion valve, and the degree of superheat (Tbo-Tbi) of a supercooling heat exchanger. 
[Drawing 5] It is the refrigerant circuit Fig. of the conventional air conditioner. It is drawing. 
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[Description of Notations] 

1 [ — A header 5 / — A check valve bridge, 6 / — A receiver, 7 / — A supercooling heat 
exchanger, 7a / — A mainstream side entrance, 7b / — A bypass side entrance, 7c / — A 
bypass side outlet, 7d / — A mainstream side outlet, 11 / — A bypass side electric expansion 
valve 16 — A Maine electric expansion valve, 17 / — Indoor heat exchanger,, 31, 32, 33. 34 — 
Temperature sensor. ] — A compressor, a 2 — 4 way selector valve, 3 — An outdoor heat 
exchanger, 3a — A shunt, 3b 



[Translation done.] 
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''W-'N-;^ffliJl±JP7 c -CCO^imSLT b o (5 m)«. 2 0 50 
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mi2'B©»^©/-c>f-'t;^fliijap7 c-cayi^mmAT h o 

(2 0 ni)K:J:t-^ri«t>o ^LT. ?ftifiiia@[T b o (2 0 
ni)W. ^^jatSST b o (5 m) J; 0 i^mpmti.^^ 1 7 
©AP-C©?^i®?aST e (CittCi. 
[0034] L/c*s-oT. 5 miHe©f^!i|5IK{c*$C»T 
J^SStaSTb o (5m)©S^ffiT b o o*5(Te + a)(C 

5miB«?:2 Om|BWiC^g-r.S<!:. 5 miamcfcC^r 
SSfflTb o o*±^$-&;^c<b*i|5lDJ;'5tc> j-^^j^ 

ig, >'NV>'N';^fflijap7 c-c©)S«i*io<:^(6i{ci/7 h-r 

Tb oC5m)i?^i«ag[Tb oC2 0m)i©M«> 2'C 

f - e7..^,p 1 j: *) tm^mmcrtjiiyii. ummT b 

TJ:^CC. jaSMCTbo-Te)AJ8°C-?>l O'CCC/jr-o 
r . S«l b-- ^ "=5 P 1 6©14«Bffi;T»*>-r*' ( 1 % 

[ 0 0 3 5 ] i^, ±iB»te©0Sg-C«. T b o ^ CT e 
+W^fflla)=Tb o otC-rSJr-^ic, SlJfflPL/c^s^ (T 
b 0 - T e )*i^^fiitcfj: ^ J: ^ {c$lj® *> J: 

[0036] 

imBcD^m] Ji<±cfc e.*>^c«t ^ oc, c ©»3j<:s 1 

©»?a©3gMi)i*D^rtt, m.mm.pmmt. WM^xa 

icmni.^x. ^^'-^^^•xffllMI^lE'5i#©^'3«*^llg5L/ 
ia^ft^Pfflflft3^^s©^^v/^•;^^IJm□©Jal^=£@^g 

ffli^3S^ii©APK:?as-fe>-y-«:^-r4!2»st*«i< . 

p-c©?^j«ss». ^mii3«]ts©#a«iK«ss©*^ai. 

mi%&mmimm<Dxn-c(Du&-\z:y-^tti^^i,c u^bt^ 

[0037] */c, f»*:52©%Hg-f ». jlf^ttJiai^ 

mt. ^^V''^•xpMs^l)!l^3s^©i^ofi*iag5L'■c. as 

^(Tb o-Te)?:^S©@^<B{c-r-&. ^35© J: ^ 
(C. #g:^,COP*if-i'*©9 9%«±©^J||<bjaK 
MCTb o -Te)i©B3^W. tS:'? ,C OP*5f- 
©9 9%J^i±©^J^<!;aSMCTb o - Tbi)i©M^^ 
iBS^Ot,^. L/c^SoT. C©fi*:il2©^Wcj:n 



[0 03 8 ] s^c. g«*3i3©feBjr«. ^m&pm^ 

[ 0 0 3 9 } l;/c, it*^4©^Hj-e«> i^ih^:/'; 
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* [01] c(o^mo^^mm<rmmomm<omm^ 

[S3] ±fBIIJfe©J^g|©«){'P*liiig^ -5 * y x;Ui^ 

[04] ±fB^©j^s§tc*jt,»r. ^^>mmm^ 
^. ^^•-^'^^•x^glJMltti^5B^©gs®iM^^^P?lft5^s©ja 

10 ^CTb o-Tbi)i©M^^7j^-r!RFtta-C*€.o 

[0 5] fie*©3g«,iafam©?^j®ii8S0-c&s, s-c 
[t?-^©iiiD^] 

l -EESSti, 2 --4SSW#^. 3 
•••^jjfeS. 3 b-'^-;/^-. 5" 

b•••/^V/^•y^ffllJA□. 7 C •••^^•-^'^-^•X{glJm□> 7 d 

m>mm^. i7-m[f^m^^. 31.32.33.3 

*20 4-iaKH2>-t^. 



• -Si^flftSmil. 3 a 
7 a -idfeffllJAP. 7 
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iRFga 2000-18737 
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[05] 

±(Bl!S 



/W/txPSa 312 




